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57 ABSTRACT 

In an engine starter, a plurality of mounting seats 12 for 
mounting an auxiliary switch 8 are provided on a housing 
11. Accordingly, the auxiliary switch 8 can be mounted to 
the same housing 11 without interfering with neighboring 
equipment or the like with different engine or car body 
combinations. Standardization of the housing 11 can there 
fore easily achieved. 

3 Claims, 6 Drawing Sheets 
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FIG. 3 
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ENGINE STARTER 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to an engine starter having an 

auxiliary switch which turns an electric current for exciting 
an electromagnetic switch on and off. 

2. Description of the Related Art 
FIG. 8 is a front view showing an example of a conven 

tional engine starter and FIG. 9 is a left side view of FIG. 8. 
In the figures, a motor 1 is supported by a housing (front 
housing) 2. A transmission mechanism (not shown) for 
transmitting the drive force of the motor 1 to a pinion 3 is 
accommodated in the housing 2. The transmission mecha 
nism includes a reduction mechanism and an overrunning 
clutch. The pinion 3 is capable of contacting with and 
separating from a ring gear (not shown) of the engine. 
A projecting portion (switch box portion) 2a provided at 

the outer periphery of the housing 2. An electromagnetic 
switch (main switch) 4 which turns an electric current for the 
motor 1 on and off is mounted to the projecting portion 2a 
through screws 5. Further, the overrunning clutch is operated 
by the electromagnetic switch 4 through a lever (not shown), 
thereby moving the pinion 3 back and forth into and out of 
contact with the ring gear. 
An auxiliary switch 8 is mounted to the left side portion 

of the projecting portion 2a in FIG. 8 through a supporting 
member 6 and screws7. The auxiliary switch 8 is electrically 
connected to the electromagnetic switch 4 through wires 9. 
Auxiliary switch 8 also turns an electric current on and off 
for exciting the electromagnetic switch 4 by being excited 
by a key switch (not shown). 

In this conventional engine starter, the auxiliary switch 8 
is excited by turning on the key switch, to thereby excite the 
electromagnetic switch 4. When the electromagnetic switch 
4 is excited, an electric current flows into the motor 1 and the 
pinion3 is brought into contact with the ring gear, to thereby 
rotate the ring gear by the transmitted drive force. In engine 
starters employed for large-sized engines, since an electric 
current of hundreds of amperes flows into the motor 1, the 
electromagnetic switch 4 is not excited directly by the key 
switch but through the auxiliary switch 8. 

Next, FIG. 10 is a front view showing another example of 
a conventional engine starter and FIG. 11 is a right side view 
of FIG, 10. In this example, the auxiliary switch 8 is 
mounted to the top portion of the projecting portion in FIG. 
10. Further, a flange member 10 for mounting the housing 2 
to the engine is attached to the housing 2 and the mounting 
angle of the housing 2 to the flange member 10 can be 
changed. 

In this example, since the housing 2 is mounted to the 
engine through the flange member 10 and the mounting 
angle of the housing 2 against the flange member 10 can be 
changed, the mounting angle of the whole of the engine 
starter against the engine can be suitably selected. 

Conventional engine starters having the auxiliary switch 
described above are disclosed, for example, in Japanese 
Utility Model Laid-Open No. 61-184260 and Japanese 
Patent Publication No. 6-33748. 

However, even though the mounting angle of the whole of 
the engine starter against the engine can be changed in 
conventional engine starters with the above-described con 
struction with the same kind of housing 2, the auxiliary 
switch 8 must be mounted in the same position because each 
housing 2 has only one mounting seat for the auxiliary 
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2 
switch 8. In contrast, when the engine or car body is 
different, the configuration of the engine or layout of equip 
ment set up around the engine are different respectively. 
Therefore, the auxiliary switch 8 sometimes interferes with 
the engine block or the neighboring equipment even though 
the mounting angle of the engine starter is the same. In such 
cases, it is necessary to produce a new housing by changing 
the position of the mounting seat for the auxiliary switch 8. 
Also, it is necessary to produce or modify a mold for the new 
housing. 

SUMMARY OF THE INVENTION 

The present invention has been achieved with a view 
toward solving the problems described above, and it is an 
object of the present invention to provide an engine starter 
which is capable of mounting an auxiliary switch to the same 
housing even with different engine or car body combina 
tions. 
To this end, according to one aspect of the present 

invention, there is provided an engine starter, comprising: a 
starter body including: a housing provided with a plurality of 
auxiliary switch mounting seats, a motor supported by the 
housing, a pinion capable of being contacted with and 
separated from a ring gear of an engine, the pinion being 
rotated by the drive force of the motor, and a transmission 
mechanism for transmitting the drive force of the motor to 
the pinion, the transmission mechanism being accommo 
dated in the housing; an electromagnetic switch for bringing 
the pinion into contact with the ring gear, for separating the 
pinion from the ring gear, and for turning an electric current 
to the motor on and off, the electromagnetic switch being 
mounted to the housing; and an auxiliary switch for turning 
an electric current for exciting the electromagnetic switch on 
and off, the auxiliary switch being mounted to one of the 
auxiliary switch mounting seats. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view showing an engine starter as one 
embodiment of this invention; 

FIG. 2 is a right side view of FIG. 1; 
FIG. 3 is a front view showing another mounting state of 

an auxiliary switch in FIG. 1; 
FIG. 4 is a right side view of FIG. 3; 
FIG. 5 is a front view showing another mounting state of 

the auxiliary switch in FIG. 1; 
F.G. 6 is a left side view of FIG. 5; 
FIG. 7 is a front view showing a housing in FIG. 1; 
FIG. 8 is a front view showing an example of a conven 

tional engine starter; 
FIG. 9 is a left side view of FIG. 8: 
FIG. 10 is a front view showing another example of a 

conventional engine starter; and 
FIG. 11 is a right side view of FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODMENT 

The embodiment according to the present invention will 
now be described with reference to the accompanying 
drawings. FIG. 1 is a front view showing an engine starter 
as one embodiment of the invention. FIG. 2 is a right side 
view of FIG. 1. FIG. 3 is a front view showing another 
mounting state of the auxiliary switch in FIG. 1. FIG. 4 is a 
right side view of FIG. 3. FIG. S is a front view showing 
another mounting state of the auxiliary switch in FIG. 1. 



5,720.247 
3 

F.G. 6 is a left side view of FIG. S. F.G. 7 is a front view 
showing a housing in FIG. 1. 

In the figures, a motor 1 is supported by a housing (front 
housing) 11. A transmission mechanism (not shown) for 
transmitting the drive force of the motor 1 to a pinion 3 is 
accommodated in the housing 11. The transmission mecha 
nism includes a reduction mechanism and an overrunning 
clutch. The pinion 3 is capable of contacting with and 
separating from a ring gear (not shown) of the engine. A 
starter body includes the motor 1, the transmission mecha 
nism and the pinion 3. 
A projecting portion (switchbox portion) 11a is provided 

at the outer periphery of the housing 11. An electromagnetic 
Switch (main switch) 4 which turns an electric current for the 
motor 1 on and off is attached to the projecting portion 11a 
through screws 5. Further, the overrunning clutch is operated 
by the electromagnetic switch 4 through a lever (not shown). 
thereby moving the pinion 3 back and forth into and out of 
contact with the ring gear. 
An auxiliary switch 8 is mounted to the projecting portion 

11a through a supporting member 6 and screws 7. Auxiliary 
switch mounting seats 12 (hereinafter referred as the mount 
ing seats) for mounting the auxiliary switch 8 are constituted 
by planar portions formed on the projecting portion 11a and 
threaded holes provided at the planar portions, and the seats 
are provided at three positions of the projecting portion 11a 
respectively, i.e., the top position, the right side position and 
the left side position of the projecting portion 11a in FIG.7. 
Further, the left and right mounting seats 12 are shifted 
towards the left in FIG. 2 in relation to the top position 
mounting seat 12. The auxiliary switch 8 is electrically 
connected to the electromagnetic switch 4 through wires 9. 
Also, auxiliary switch 8 turns an electric current for exciting 
the electromagnetic switch 4 on and off by being excited by 
a key switch (not shown). 
A flange member 13 for mounting the housing 11 to the 

engine is attached to the housing 11. A plurality of engine 
mounting holes 13a for mounting to the engine and a 
plurality of housing mounting holes 13b for mounting to the 
housing 11 are formed in the flange member 13. Further, a 
plurality of flange mounting holes 11b for mounting to the 
flange member 13 are formed in the housing 11. So, the 
mounting angle of the housing 11 to the flange member 13 
can be changed by selecting a combination of the flange 
mounting holes 11b and the housing mounting holes 13b. 
The operation will now be described. The auxiliary switch 

8 is excited by turning on the key switch, to thereby exciting 
the electromagnetic switch 4. Accordingly, an electric cur 
rent flows into the motor 1 and the pinion 3 is brought into 
contact with the ring gear, to thereby the rotate ring gearby 
the transmitted drive force of the motor 1. In large-sized 
engine starters, since an electric current of hundreds of 
amperes flows into the motor 1, the electromagnetic switch 
4 is not excited directly by the key switch but through the 
auxiliary switch 8. 

In this engine starter, since the mounting seats 12 for 
mounting the auxiliary switch 8 are provided at three 
positions, the mounting position of the auxiliary switch 8 
can be changed with the same housing 11 by selecting one 
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4 
of the mounting seats 12. Accordingly, the auxiliary switch 
8 can be mounted to the same housing 11 without interfering 
with neighboring equipment or the like with different engine 
or car body combinations. This allows the standardization of 
the housing 11. There is therefore no need to produce a new 
mold and modify present molds, so the costs for producing 
molds can be reduced. 

Further, since the mounting angle of the whole of the 
engine starter against the engine can be changed by selecting 
the mounting angle of the housing 11 to the flange member 
13, the degree of freedom of the mounting state is further 
improved by changing the combination of the mounting 
angle of the housing 1 and the mounting position of the 
auxiliary switch 8. Furthermore, in this embodiment, since 
the mounting seats 12 are provided at the projecting portion 
11a for mounting the electromagnetic switch 4, the auxiliary 
switch 8 can be disposed nearby the electromagnetic switch 
4. to thereby shorten the length of the wires 9 needed and 
improve reliability. 

It should be noted that, while, in the above embodiment, 
the mounting seats 12 are provided at three positions of the 
projecting portion 11a, the mounting seats may be provided 
at two or more portions of the housing 11 outside of the 
projecting portion 11a. 
What is claimed is: 
1. An engine starter, comprising: 
a starter body including: 
a housing provided with a plurality of auxiliary switch 

mounting seats, 
a motor supported by said housing, 
a pinion capable of being contacted with and separated 
from a ring gear of an engine, said pinion being rotated 
by the drive force of said motor, and 

a transmission mechanism for transmitting the drive force 
of said motor to said pinion, said transmission mecha 
nism being accommodated in said housing; 

an electromagnetic switch for bringing said pinion into 
contact with said ring gear, for separating said pinion 
from said ring gear, and for turning an electric current 
to said motor on and off, said electromagnetic switch 
being mounted to said housing; and 

an auxiliary switch for turning an electric current for 
exciting said electromagnetic switch on and off, said 
auxiliary switch being mounted to one of said auxiliary 
switch mounting seats. 

2. An engine starter according to claim 1, further com 
prising a flange member having a plurality of engine mount 
ing holes for mounting to the engine and a plurality of 
housing mounting holes for mounting to said housing, 
wherein the mounting angle of said housing to said flange 
member can be changed. 

3. An engine starter according to claim 1, wherein a 
projecting portion for mounting said electromagnetic switch 
is provided at the outer periphery of said housing, and said 
auxiliary switch mounting seats are provided at different 
positions of said projecting portion. 
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